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DETAILED ACTION 
Drawings 

1 . The drawings are objected to because . . . 

In Figure 15 A, it is unclear to the Examiner as to the variable represented by the ordinate 
(N) in the diagram. Perhaps the variable "Z" was meant to be represented. 

In Figure 16, box S4, "DETERMINE PHASE RANGE OF EACH PROJECTION DATA 
USED FOR EACH" is indicated. Perhaps "DETERMINE PHASE RANGE OF EACH 
PROJECTION DATA USED FOR EACH VOXEL" was meant. 

In Figure 30, oval block at top of diagram, "STAR" is indicated. Perhaps "START" was 

meant. 

Corrected drawing sheets in compliance with 37 CFR 1,12 1(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
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renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Specification 

2. The disclosure is objected to because of the following informalities, which appear to be 
minor draft errors including grammatical problems. 

In the following format (location of objection; suggestion for correction), the following 
correction(s) may obviate the objection(s): 

(Page 22, line 5; "bed 2 and bed 2" was recited, perhaps "bed 2" was meant), 

(Page 24, line 6; "trace 24b" was recited, perhaps "trace 24a" was meant), 

(Page 27, line 25; "step 8" was recited, perhaps "step S8" was meant), 

(Page 35, line 12; "Fig. 32B" was recited, perhaps "Fig. 32D" was meant), 

(Page 37, line 19; "Expression 28" was recited, perhaps "Expression 20" was meant), 

(Page 37, lines 20- 21; "Expression 29" was recited, perhaps "Expression 21" was 

meant), 

(Page 51, line 8; "rpitch [mm]" was recited, perhaps "rpitch [mm/(unit time)]" was 

meant). 

Appropriate correction is required. 
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Claim Objections 

3. Claims 5-9 and 12 are objected to because of the following informalities, which appear to 
be minor draft errors including grammatical and/or lack of antecedent basis problems. 

In the following format (location of objection; suggestion for correction), the following 
correction(s) may obviate the objection(s): 

(Claim 5, line 10, "[rad]" was claimed, perhaps "radians" was meant), 
(Claim 6, line 10; "[rad]" was claimed, perhaps "radians" was meant), 
(Claim 8, lines 5-7; "relative moving speed J in the go-around axis direction of the object 

and said radiation source is expressed by J = 2 * N * rpitch (N=l , 2, 3 )" was claimed, 

perhaps "relative moving speed in the go-around axis direction of the object and said radiation 

source is expressed by 2 * N * rpitch (N=l, 2, 3 )" was meant (See Page 51, lines 9-1 1 of 

applicant's specification)), 

(Claim 9, lines 1-2; "according to claims 7 and 8" was claimed, perhaps "according to 
claim 8" was meant), 

(Claim 9, lines 6 and 7; "[mm]" was claimed, perhaps "millimeters" was meant), 
(Claim 12, line 4, "f7c" was claimed but the symbol "f ' is not defined in the claim), 
(Claim 12, line 4, "[rad]" was claimed, perhaps "radians" was meant). 
Claims 7-9 are objected to by virtue of their dependency. 
Appropriate correction is required. 



Application/Control Number: 10/524,341 Page 5 

Art Unit: 2882 

4. Claims 7-9 are objected to under 37 CFR 1.75(c) as being in improper form because a 
multiple dependent claim cannot depend from any other multiple dependent claim. See MPEP 
§ 608.0 l(n). Accordingly, the claims 7-9 have not been further treated on the merits. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claims 5-9 and 12-14 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

With respect to claims 5, 6 and 7, the limitation "polygonal display pixel" is unclear 

insofar as the meaning is not understood. Therefore the claims are rejected for being indefinite. 
Claims 8 and 9 are rejected by virtue of their dependency. 

With respect to claim 12, the phrase "it is possible" renders the claim indefinite because it 
is unclear whether the limitations following the phrase are part of the claimed invention. 

With respect to claim 13, the term "narrowest" is a relative term that renders the claim 
indefinite. The term "narrowest" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would not be 
reasonably apprised of the scope of the invention. 
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With respect to claim 13, the limitation "maximum cone angle ... becomes narrowest" is 
unclear insofar as the meaning is not understood. 

With respect to claim 14, the term "narrowest possible range" is a relative term that 
renders the claim indefinite. The term "narrowest possible" is not defined by' the claim, the 
specification does not provide a standard for ascertaining the requisite degree, and one of 
ordinary skill in the art would not be reasonably apprised of the scope of the invention. 

With respect to claim 14, the limitation "phase direction range ... set to the narrowest 
possible range" is unclear insofar as the meaning is not understood. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Noo et al. 
("Single-slice rebinning method for helical cone-bean CT", 1999, Phys. Med. Biol., Vol. 44, 
pages 561-570) in view of Avila et al. (6,947,584) and Tuy (6,097,784). 
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With respect to claim 1, Noo et al. teaches an apparatus comprising: 

a radiation source (and a radiation detector arranged opposite to each other (Figure 1 ), 
between which a bed with an examinee placed thereon is provided (Page 562, line 1 1), said 
radiation source and radiation detector turning around said bed which can be moved with respect 
to this go-around axis (Page 562, line 1 1), radiation irradiated from said radiation source and 
passing through the examinee being detected using said radiation detector (Figure 1 ); and 

reconfiguration means (Page 566, line 33) for creating an image in a region in concern of 
the object from the detected projection data, wherein said reconfiguration means 

determines for each voxel a projection data range capable of back projection 

having an operating projection data phase width of 180 degrees or more (Page 564, lines 

6-7), 

superimposes a reconfiguration filter (Page 565, line 16), 

assigns weights to data of the same phase or opposite phase for each phase for this 
projection data range (Page 565, lines 14-15) and 

back projects this filter-processed projection data over said determined data range 
capable of back projection along the irradiation trace of the radiation beam (Page 565, 
lines 16-18). 

Noo et al. fails to explicitly teach creating a three-dimensional tomographic image. 
Noo et al. fails to teach three-dimension back projects. 

Avila et al. teaches creating a three-dimensional tomographic image (Col. 4, lines 40-52). 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the apparatus of Noo et al. to include the three-dimensional tomographic 
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imaging of Avila et aL, since a person would have been motivated to make such a modification 
to convey more information to the operator (Col. 1 , lines 35-39) as taught by Avila et al. 
Tuy teaches three-dimension back projects (Abstract). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include in the apparatus of Noo et al. as modified above the three-dimensional back 
projects of Tuy, since a person would have been motivated to make such a modification to 
achieve high-quality images (Col. 3, lines 21-22) as taught by Tuy. 

Note: the limitation that an element is "capable of performing a function is not a positive 
limitation but only requires the function to perform. It does not constitute a limitation in any 
patentable sense. 

With respect to claim 2, Noo et al. further teaches wherein when determining said data 
range, a projection data range is necessarily determined so that the difference in the absolute 
values of cone angles at both ends of the projection data range used is reduced (Page 564, lines 
1-2 and Figure 3a). 

With respect to claim 3, Noo et al, further teaches wherein the projection data phase 
width used is determined so as to be the same phase width for each voxel (Page 563, lines 30-32, 
Page 564, lines 1-2 and Figure 3a). 
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7. Claims 1 and 4-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hsieh 
(20030073893) in view of Avila et al. 

With respect to claim 1, Hsieh ('893) teaches an apparatus comprising: 

a radiation source (12) and a radiation detector (20) arranged opposite to each other 
(Figure 3), between which a bed (39) with an examinee (18) placed thereon is provided, said 
radiation source and radiation detector turning around said bed (Figure 3) which can be moved 
(37) with respect to this go-around axis, radiation irradiated from said radiation source and 
passing through the examinee being detected using said radiation detector (Paragraph 23); and 

reconfiguration means (40) for creating an image in a region in concern of the object 
from the detected projection data (74), wherein said reconfiguration means 

determines for each voxel a projection data range capable of back projection 

having an operating projection data phase width of 1 80 degrees or more (Paragraph 27), 
superimposes a reconfiguration filter (Paragraph 28), 

assigns weights to data of the same phase or opposite phase for each phase for this 
projection data range (Paragraph 28) and 

three-dimension back projects this filter-processed projection data over said 
determined data range capable of back projection along the irradiation trace of the 
radiation beam (Paragraph 28), 

Hsieh C893) fails to explicitly teach creating a three-dimensional tomographic image. 
Avila et al. teaches creating a three-dimensional tomographic image (Col. 4, lines 40-52). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the apparatus of Hsieh ('893) to include the three-dimensional tomographic 
imaging of Avila et al., since a person would have been motivated to make such a modification 
to convey more information to the operator (Col. 1, lines 35-39) as taught by Avila el al. 

Note: the limitation that an element is "capable of performing a function is not a positive 
limitation but only requires the function to perform. It does not constitute a limitation in any 
patentable sense. 

. With respect to claim 4, Hsieh ('893) further teaches wherein said projection data range 
capable of back projection is either 270 degrees or 360 degrees (Paragraph 32). 

Note: the limitation that an element is "capable of performing a function is not a positive 
limitation but only requires the function to perform. It does not constitute a limitation in any 
patentable sense. 

With respect to claim 5, Hsieh C893) further teaches wherein 

projection data whose number of images taken per rotation is a multiple of the number of 
sides C of a polygonal display pixel is acquired (Paragraphs 23 and 26, images taken), and 
said reconfiguration means comprises 

back projection means (40) for superimposing said reconfiguration filter on this 
projection data, 
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grouping data at the same channel position and having projection phases in the 

• go-around direction shifting by 2N7c/C (N=l, 2, 3, ) radians at a time (Paragraph 

27) and 

performing back projection to a square image array group by group (Paragraphs 

27-28). 

8. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsieh ('893) in 
view of Avila et al. as applied to claim 1 above, and further in view of Hsieh (6,490,333). 

With respect to claim 6, Hsieh ('893) as modified above suggests the apparatus are 
recited above. Hsieh ('893) further teaches wherein said reconfiguration means 

obtains the projection data whose number of images taken per rotation is a multiple of the 
number of sides C of a polygonal display pixel (Paragraphs 23 and 26, data obtained), 

superimposes the filter on this projection data (Paragraph 28), 

groups data at the same channel position and having projection phases in the go-around 
direction shifting by 2N7c/C (N=l, 2, 3, ) radians at a time (Paragraph 27) and 

performs back projection to a square image array group by group (Paragraphs 27-28). 

Hsieh ('893) fails to teach converts the projection data obtained to data including fan 
beam data and parallel beam data. 

Hsieh ('333) teaches converts the projection data obtained to data including fan beam 
data and parallel beam data (Col. 2, lines 29-32). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include in the apparatus of Hsieh ('893) as modified above the converting of Hsieh 
C333), since a person would have been motivated to make such a modification to simplify the 
computations (Col. 6, lines 10-1 1) as taught by Hsieh ('333). 

9. Claims 10-12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Flohr et al. (5,796,803) in view of Silver (5,889,833), Bruder et al. ("Single-Slice Rebinning 
Reconstruction in Spiral Cone-Beam Computed Tomography", IEEE Transactions on Medical 
Imaging, September 2000, Vol. 19, No. 9, Pages 873-887) and Tuy (6,097,784). 

With respect to claim 10, Flohr et al. teaches an apparatus comprising: 

a radiation source (9) and a radiation detector (2) made up of two-dimensional ly arranged 
detection elements (Figure 1), arranged opposite to each other (Figure 1), between which a bed 
with an examinee placed thereon is provided (Col. 2, lines 41-42), said radiation source and 
radiation detector turning around said bed which can be moved with respect to this go-around 
axis (Col. 1, lines 57-59), radiation irradiated from said radiation source and passing through said 
examinee being detected using said radiation detector (Col. 2, lines 44-45); and 

reconfiguration means (7) for creating a three-dimensional tomographic image in said 
region in concern of the examinee from the detected projection data, wherein said 
reconfiguration means 

calculates an approximation for a curve indicating the radiation source position 

with respect to said channel direction position of parallel beam projection data 
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corresponding to said region in concern obtained by a parallel beam of a parallel shape 
viewed from the go-around axis direction generated from said radiation source (Col. 5, 
lines 15-53), 

corrects each row of the projection data by multiplying a coefficient which is 
dependent on the angle of inclination of radiation from said radiation source (Col. 5, line 
53 - Col. 6, line 28), and 

carries out one-dimensional rearrangement processing for obtaining parallel beam 
projection data from the fan beam projection data obtained from a fan-shaped fan beam 
viewed from the go-around axis direction generated from said radiation source (Col. 1, 
lines 64-66). 

Flohr et al. fails to explicitly teach a reconstruction means creating a three-dimensional 
image and 

wherein said reconstruction means determines a projection data phase range capable of 
back projection for each reconfigured voxel. 

Flohr et al. fails to teach wherein said reconfiguration means 
calculates a straight line, 

superimposes said reconfiguration filter on said parallel projection data to 
generate filter-processed parallel projection data, and 

three-dimension back projects the parallel beam projection data subjected to said 
filter processing based on said determined projection data range capable of back 
projection to the back projection region corresponding to said region in concern along the 
approximate irradiation trace using said approximation. 
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Silver teaches determines a projection data phase range capable of back projection for 
each reconfigured voxel (Items 32 and 34). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the apparatus of Flohr et al. to include the determining of Silver, since a 
person would have been motivated to make such a modification to shorten scan times while 
maintaining image quality (CoL 1, lines 53-55) as taught by Silver. 

Bruder et al. teaches wherein said reconfiguration means 

calculates a straight line (Page 876, Col. 1, lines 14-20, i.e. plane of tilted slice), 
superimposes said reconfiguration filter on said parallel projection data to 

generate filter-processed parallel projection data (Page 874, Col. 1, lines 32-37), and ' 
back projects the parallel beam projection data subjected to said filter processing 

based on said determined projection data range (Page 874, CoL 1, lines 20-22) capable of 

back projection to the back projection region corresponding to said region in concern 

along the approximate irradiation trace using said approximation. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include in the apparatus of Flohr et al. as modified above to include the line and 
filtered backprojection of Bruder et al., since a person would have been motivated to make such 
a modification to improve computafional efficiency (Page 873, Col. 2, lines 41-42) as implied by 
Bruder et al. 

Tuy teaches a reconstruction means creating a three-dimensional image (Col. 1, lines 1 8- 
19 and Col. 4, lines 48-49) and three-dimension back projects (Col. 4, lines 48-49). 



Application/Control Number: 1 0/524,341 Page 1 5 

Art Unit: 2882 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include in the apparatus of Flohr et al. as modified above to include three- 
dimension back projecting of Tuy, since a person would have been motivated to make such a 
modification to improve image quality (Col. 3, lines 21-23) as implied by Tuy. 

Note: the limitation that an element is "capable of performing a function is not a positive 
limitation but only requires the function to perform. It does not constitute a limitation in any 
patentable sense. 

With respect to claim 11, Bruder et al. further teaches wherein 

said reconfiguration means performs redundancy (Page 874, Col. 1, lines 7-9) correction 
weighting for generating a weighting factor from a weighting function in the phase direction 
(Sections 11 A and IIB, Pages 874-877) to correct data redundancy at each phase according to the 
phase width of this determined projection data, and 

said parallel beam three-dimensional back projection means assigns the weighting factor 
(Sections IIA and IIB, Pages 874-877) obtained by said redundancy correction weighting means 
to the projection data within said determined projection data phase range and performs three- 
dimensional back projection along said approximate trace to the back projection region (Page 
874, Col. Mines 20-22). 

With respect to claim 12, Bruder et al. further teaches wherein in determining said 
projection data phase range, it is possible to 
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determine the phase range of fn: radians in the view direction (Page 876, Col. 1, lines 23- 

27) and 

perform redundancy correction using the weighting function by the redundancy 
correction weighting means (Sections IIA and IIB, Pages 874-877) . 

With respect to claim 14, Bruder et al. further teaches wherein in calculating said 
operating data phase range, the projection data range capable of back projection for each 
reconfigured voxel is determined so that the phase direction range of the beam back projected for 
each voxel is set to the narrowest possible range (Page 876, Col. 1, lines 1-3). 

10. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Flolir et al. in 
view of Silver, Bruder et al. and Tuy as applied to claim 10 above, and further in view of Noo et 
al. 

With respect to claim 13, Flohr et al. as modified above suggests the apparatus are recited 
above. Flohr et al. fails to explicitly teach wherein said operating data phase range determines 
the projection data range capable of back projection for each reconfigured voxel so that the 
maximum cone angle of the beam back projected for each voxel becomes narrowest. 

Noo et al. teaches wherein said operating data phase range determines the projection data 
range capable of back projection for each reconfigured voxel so that the maximum cone angle of 
the beam back projected for each voxel becomes narrowest (Page 564, lines 1-2 and Figure 3a). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include in the apparatus of Flohr et al. as modified above the determining of Noo et 
al. to improve image quality (Page 567, lines 7-8) as implied by Noo et al. 
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